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ABSTRACT: 

PROBLEM TO BE SOLVED: To allow a differential 
electromobility classification 

system to be operated at the atmospheric pressure or below 
and to classify fine 

particles having specified particle sizes into particles 
having a uniform 

particle size by a method in which the projecting distance 
between a carrier 
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gas ejection port and a classification part slit is 
decreased to improve sheath 

gas exhaust efficiency in an apparatus, an ultra-fine 
particle moving distance 

in classification is decreased to prevent the deterioration 
of resolution in 
Brownian diffusion. 

SOLUTION: Sheath gas 103 is introduced into a 
differential electromobility 

classification system, made uniform isotropically by a 
sheath gas buffer 104, 

and discharged from a sheath gas exhaust port 113 by way of 
a filter 118 and a 

classification part 109. Charged ultra-fine particles 119 
are carried by 

carrier gas 107 from a distance- reduced carrier gas 
ejection port 110 by way 

of a slit part 111, exposed to an electrostatic field in 
the classification 

part 109, and turned in the axial direction of a cylinder 
according to the 

electromobility of the charge number and the particle size. 
Only the 

ultra-fine particles 119 which reached the slit part 111 in 
the lower part of 

an inner cylinder are taken but as classified ultra-fine 
particles 120 from a 

carrier gas exhaust port 115. In this way, operation is 
done at the 

atmospheric pressure or below, and classification is 
enabled for the ultra-fine 

particles 119 of 1-20 nm in particle size into particles 
having a uniform 
particle size. 
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[IRS] ^£EJjlT<7)E^«l^CiWL. l^y*- 

wrm$mm&.m3ki:>m\tL. mmmsmmg. 

1 0 0 nmmTOffifflttfX'ii. W^TX'O&mmffit 
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immi *s-xifxzmxtht:#xr) : s-xjfx 

v Ttixmxut . mxzt&.wm.tt** y r 
tfxm&uxm&L. nmmxmw^nmmz 
mitzmsmm&zm tx. y r^xnttspT 

SfcSBLfcX'J v hfcj: 04Ha-$-5*:#><O#ite?i . 

asfc. m.UTfcni'-xifxmmt. =s-x#xm 
mzYft&i'-xifxmmj yti^m^n. 

fc £^fc-rs@fiH*ff#«gS. 
[H*3f 2 ] #»&<OlWfcE;>J# 5 OTo r rJjTFC 

y- YMpt> 2 o -j-y wi/r&s <r t £!Bt5fc ^-5 
mm. i a 2 ieatf>i@ati?a«§ig. 
[|ft£«4] **vy#xm.\iint#imxvyh(?) 

<o^-x$xw$tf$t. mmzis-x#xm<r>3> 
?99>xtfn<%hzt*mLt~$-hmm.i m. 

[fS£«6] ^-X^f^««P*2oJSU:#ts 

rsi^-c*^^ fc iHf&fc-rsiiw&si sowm 
imxm ] h e t u jm&tzewt 

[aM9 ] ^-v y TtfxmA®^** y r#x& 

AJfft . ^SU^ct)^^ y Ttfxm&jjfoZ MS: 
£.1 fc Sr^fSfc-r Sff^B 1 7®8cDVv?*i*H;:iBlt<9 

[ran o i is-xxxmx^ Ttixmx 

#«i£#fifc u zix^mmwp&«tm¥mvi<7) 
n&s i>^m^smx'hhz t zimb-$-&m$mi 
m.9<^urixi}^zwmmmm j mm.. 

[0001] 
[0002] 
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[fc$fcO«ffi] fc*. mJWTOffllFFaa&fctt 

iWfcSfflSWHEx* y y^{ctj»ts^|ixrav';Ko 

«ilfXTnyVWaF3£Vol. 2, No. 2, p 106 
(1987) &£t4ittffcD?&SVol. 21. No. 1 
2, p 753 (1984) WBB3*lfc, fc3fcDtt#S 
10 B^We^M^SOSP&HTfcS. H5fcJ3V»T. ft 

«s<utxroy^3 o i y rtfx 3 o 2 fc i 0 
fla^saxs^-x^x 3 0 3Tb&mm2$ib£&t 

h . St5nfctrn//I'3 0 1 fc is-XfiX 3 0 3<0 
fi£#x«u JlcSfc LTZfiPM&#£StfT.&. 
SRWaHfrTtt. raafi^:**tittu>xl5rifti2:«[ 
fc. fis^S3 0 6fcJ:yfm##E5iT$*rO*S. fc 
->T«8ftiti7n/*3 0 1 \S&«<rMS8mmz 

20 *> I V ^i±3^a-eS> S y-X^p^P 3 0 4 *»£>ifi 
SSI-* . TSSOX y «y h 3 0 8lcj*Lfc»F«JW»»« 

$ixT^^ y r^xttmp 3 0 5 ± y ko siztiz, . 

[0003] 

[!6WI»*LJ:dfc-rSil!S] @5^Lfcfc*<0- 

21. No. 12. p 75 3 (1984) 

SMS<iL = 4 0 0mm, Rl = 1 5mm, R2 = 25 

mm t$>*). zMPimsmsmmtfti&i'-xtf 

X<?>®m\&zZ < . is-xilXb LX^A<ommSM: 

30 ^fc-ts. mwzMnmmmMmomtm 

J}lttME.B]£lzimZtiX^& . 
[0004] 09 ^.if. ^X^^Xl'—f-* 

-e^siBswrxjBEftidai 

StTo r rHRWTo r rTS>Z>. «-jT*#^+ 
40 [ 0 0 0 5 ] it. &S#1 0 0 nmWT^SmS^ 

[0006] m<nm%m*ffl&&t:»b 

iz%Zhfi:i><?)T$>') . *JRBEiaTOBE*««fctJV>r 
UffU SS36 t l^-y^-Wl*t2 0^/^-WUO 

ea^^^^-^^gfc^MR-r&jBi^B^ggia*^ 

50 S8-fSifc$-aWfct-S. 
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[0007] 

mmmmm£mm>>-A#xt:wm&<. mm 
fm&xDmt&mmt. tt:. gtf-y*-h;w*> 

m.com£'m<?&mm&. ztimmmm 

m<^hzbx. mmmmm%iM3m.!*i?<7)m. 
izwthmm^co^mm^mK u yy^ywmz 

[0008]*^. mftmm§m®mttimm$:±5m 
£*)i&£x-mftZit&fcx>tz. mtwmmmmtw&i 

<nayy??yx*n<Lti. JlftWfcti. is-xifx 
#f^P$-2oJJU:SBU^. £tz. ~>-xtfxim&T 

^c^-xjffxmM&izmjmtaco^m^/fx 

[0009] 

m.Zitmfflk?£fflkLmK?&*:ib<D*v >J Tiff 

xmxub „ mxztttiffim? y rxxmstn 

mm&zmmvx. ^^ntxmiUT^mM.L 
tzxv y uzx vfmt&fztbcMHmt. ftmztuz 
imwF*m&tt^*vVT$xm$&t. m. 
%rFfc<r>zs-x*fxm%ut. *>-xtfxwtmrrm.<7) 

^-Xtixm&l ybfrhffiS&ti. 'J Ttixm 
fflv^S Z b izX 0 , *gmkTaEJ)T?£]8.2tLlzm 

ffl&ttmm%^mLWffigmzm*L. 
hztmmttth. 

[oo i o] mm2£Mim.<r)%m&. mmimmn 
mm^wmmzti^x. m&v®ttmjjtf5 ot 
orrtxrx'bzzbimittzhnT'h*). fines 
omTmgmzm^&ztizx*). soTorrtir 

susttR&u imt&ztm&t%&. 
[ooii] w&memomit. mmi t at± 
2ssm<^mm. :: fmmmizi5^x. tMx-z&msm 

WJ^lW-h^ 2 0i-SX-Y>VX 
bhZb*WBit-thl><r)X'h<). -f J *-Y)V<r>it- 

y-^wsmFFumizmcth z t wx-z h t v ^ & 
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[0012] mm4 izimmpnu. mm i m.3 
n^i^Hzm&nmm&Timmmz&^x . 

m : X'bhzbzmit-thi><?>xt>'), mamm. 

ov-xxxm&iAsZKu is-x#xm$.mfciz 
imtzmzxyrommtmig. ■ iMmmi&m. 

-r&t^oftm&frth. SS^lOOnmJaT 

10 comwtm-xit. E&Tiz&vimmwmt txy^ 

ymiZ£ZmSWmiTZ%<%Ztf. L£2 0mm 

HTtu ffim?am.izizm%mi8mm<i-z 
itfcio. zvryvymLizxmim'Fmm 

[ooi3] mm5 iz§m^m\t. is-x#xmx 
si vimm. m&x <o v-xxxmrnb » mm 
izis-xxxm^? vy? * yxtm< Khzt*® 
mts-hmm. i Awvnurtzwmwffittm 
ftiig-e&o. mmrHiW^m^^-x^x^m 

20 9£*<U mH£t&b^oftm*&tZ>. 

mmm-^w^mm^AL^h z t immt%z . 
[ooi4] wm6 tzgm<mw\±. is-xxxnm 
□5: 2-?uLh* L^Hm%xhh z k wmt^m 

*). ^-xtfxmffi<D3yy?9yx£fo±.tiitm». 

&&m&wncois-xjfxfe*m--ter& t ^?ftm 
tfttz. zuzm?.^yy??yx<?>fa±_\ l z£')im. 

[0015] mzm7 izsm<mmt. v-xijx*K 
3o e t u ftmffizm-?zw±z 2 oovarb^hz 
b tmib -tzmm i eco^-rtu>nzsm(om». 

ifi2 o o vwTx"m<m*fr o zbtfx-z iXotzft 
mnwrnM^BVLt is-xxxmrnzmmtz zbizx 
z/-xtfxnimmz\ jEftizmfffrhti&z 

[0016] Haass tzw&mmn. is-x#xm% 

tfyxnm^mmLtixftMM y*t*m^t zb*& 
40 Wib-tm^m i *>6 7<n^-m.MzmL^mm : m 
mmx-b o . ~>-x#xwm&T$L<7)a yy??yx 

[ooi7] tf^s9 izmio&wt. v Ttfxm 
Aas^*^ y Ttfxmxirtib . mm^co^ y r 
ijx\miimm%t>&zz t zmLbi-mxm i 

so *rti> . $ 4>fc. *aa^«aj-r y Ttixcomia 
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[0018] mm i o \zw®mmt , i^-xxxm 
a&, **vr*fxmxu. mu. is-x#zm% 
m *vV7#xmi.m&®im&t u ztit><rm 

tm.Tmms'cb*). mx-z&mmm&m 

[ooi9] (Mfcmm) mr, *mwm<r>Bm. 
ko^t, hi, 02, H3, mAzmvzwmth. 

imt , =s-xifxms.?Avi 2 ifrt>mtfL2tim 

xtfxMA&l 0 l&iVXvVTtfxmAMl 0 5, 

m& 109, i,-xifx&%® 1 1 2 a xv** y r 
#xiimi$ii4irt>mi8.ztiz>. trm&ttomm 
t}£vmnz^xmmt&. is-xifxmmioi 

{4, i"-XtfxmXn 10 2, v-XtfXAy 7 r 1 0 
4, 7JfU?-l 18frt>mfS.ZtlX^Z. -?4)V9- 
1 1 814, v-Xtfx^AP 1 0 2 J: D^ASfutS'- 
X#X 1 0 3<Ofc^*T*|6loaKS:T*-|6l^^L, 

rttx^mthmmz^x^t. z^-x/rx^ 

77t 104fc4y, *»m0 9£Sax5i<'-X#X 

<7)m±) xmLK-t&ztWTZz. m-?x. m& 
i o 9?mztimmk?<vmi>zmpimmm 
R^xmKi-hzttfx-z. ztnz 4 vm^m® 

[0020] **yr#xsAa&io5{4, #*yr# 
xbmw&f i i 9*^A$its^^ y rxf*^ y r# 
x^ap i o 6 1 , y rtfxvffih.£t%-fct&* 

v y TtfXAy 7 r 1 0 8 k , 'J T#x£iSti}$-£ 

s^yr^fxisajpi 1 oka>£>fltj££;h.-o^>. 

y 71fxm\® 1 0 5 1> zs-X#XJ< 77rl04t 
*>, 'J T#x 1 0 70SA^|6Jk«ai^|6l^S=3r4> 

* y r^rx^AP 1 o 6 1 y rtfxptai p i 

1 OOSfcSfaSrmL^:. Mttffj£»4*-vyT#Xl 

0 7s-*^i6it#AU, mr^mzmtaifz, zti 
izi *) , -:tfi6i<r>** y t#x#ap 1 o 6 4 ogfc&s 
wmmmmr^L*) Wz* * y r#x£ , ran 
©^^tcntt^n-cv^^A-yT^xisajpi i oo 

ot, mm o 9-c^^itSie^^ i i 9oe@ 
hzMnmmft<r)t'<mmTi>%L<-$-z>ztwx* 

£;Wz4 9tt«#jJ?fg£fi±Stf6ik;^figk& 
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[0021] ^Rsi o 9ii, mm.m5mm&ftW3k 
WLttvvrtfxmftni i o, tJit^wBrracR 

MLfcxy vMlli OffiJSS^S. 

[0022] ^-x^ximsi 1 2{j, mm o 9 

-Xifxmfm 1 1 3if>t>ffiR$tlh. mm 0 9(0 

tfx\ 0 3*>SBa£%-tc-r&fc#>fc»4, mm 0 9 
10 <?)a yy? ? yxx 0 xtfxmaSl 112(0ay^ 
99yxz^<-$-h.s$mbh. ztutis-xxxim 
m 1 2x<r>is-x#x<r)m-*%<-rfz#>x'bh. - 

f&lz. <g<?>ayy??yxii. tt^iSiftrete, *<rm 

<rmm?>3/ 2miz)m?h* m.^x. #&bh-to, 
mu i o 9 <mnt mmiz&tfLZtih nm^mm 
<mw^n (ri2-r 2 *) iot^-x^rxsmpn 

3^1SfB5«S:A#<-rSC:kKJ:0, ^»109<0a 
y^^yx«kO>—x^rx#misi l 2<ony^^ 
>x£its< t, t»^«^9S»«^rto^-x^x 

[0023] ^ y r^rx^ai 1 14»±, xy»n 
i it^g*^$n^n©«o2Sk, nef««oTie 

3S8gSfcr^t^i>«$nfe@aS^ 1 2 o ^^ai-f-s^ 
^yr^xS^Pl 1 5bipe>mfSLZti&. ^^v-x 

^rx»^ 112 <7)rt©t y r^fx#fMSs ii4t 
to^wiiagfti 1 6*m^^^ajff 1 12, ii4 

[0024] H2li, 01 t^L^n^SO«S^«^ 

30 ^iftjs^Ham^^o^iKB&H-cfcs. Pimm 
mz*/-xfixmsn i i 3 mmtzz 1 1 J: o , a 
^«^»S5>«^rt<7)^-x^x<7)gSDh.^, n^nffi 

(C4o^-x^xttMP 1 1 3$r^SL>t. v-Xii 

xm%u \ 1 3^2-pjajMtsiktio, -p<d 

is-xfixm%U<r»%&t it^ZfgUJLhc7ygBfffiS^# 
Sik*«T5, ^-X^fXS^atl 1 2<7)3yr?:?y 
X&$^>fc[6l±§^ *RS51 0 9c0^©krt^<0Sfc 

Bmtihvm$gffi*m.t is-xtfxnm&z * *) 
40 m-iiz-thzttfX'ttz. 2t>izis-x#xm%m i 
2tfcft&x-x^xollF«smag$-Ji3n$-«:, 
amm#»lS^»^^IW^A^JIi OiSET-ff d^k 
?: "Tflgk L^:. 

[0025] i"-X#xm>74 y 1 2 1 14, X^f 
xstaasi 1 2T^fci^$*i£@it8WxS»-by^ 
12 2 kS^»^ 1 2 3 kTl»)£;S*i6 . i@^«WfX 
Sa-feyiM 2 2(4, 1 2 3 4 OS^SIl 

s^-x^x^sathsio^isBL^. mtu. mm 
50 (7)-cs>«.. 03 (a) , (b) iztix?tim<?mmfc 
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wmt^t. 03(a) iz*Lt:&%commmm 
a. tfxcSBfc* y ? -r x« 2 o 1 mnwmzi&v. 

#XEliW%m'%2 0 3fc«k 7 4X«2 o 

i to^tais-t&iiffii: #x 2 o 2 m-s&s&mm 

3 (b) £5fiLizmmifxmx>v\t. #xnwo 

^fcjBS*> WXfciBSfcH OftftS mxtfxftM 
ft->T. tfxffi^EHKfcrJSny;?'? 
^yxoffiTtf&K 

[00263 HRfc. jBff^m+^^frrS^. 
a£ft<r)±iil*^TS WxfcilJSSA 2 0 4 

«wf w^iwisb 205) izmcthmst , t« 

*»fe±« (mfcWXtNWB 2 0 5«>^ffiFlfe/tlU 
Xfcfflt&A 2 04) fcfi^SJ©£Ttt«£fc*re-*ffl 

*ta»a^^a. eir&tfxga-fcyira. ^co« 
ft&mmcrmfiifx 202 osss titwr s ztzm 

[0027301 iz^Ltzmmfcrmmmizti^x . 

OTfc^-flWKJ: 1 1 9<9#«£fT-3Jt. 

is-xiix 1 0 3 (i^-xtfxgAP 1 0 2 J; <5ft#S 
«^i&g#«&fcgA3*U is-xffXJ^yr 10 

4 fci 0^r«fc%-fl:$^7 * yw- 1 1 8£iijlL 
fcft. ^ft^lOQSrB^ig-CilSty-X^am 
□ 1 1 3 <* *)W%2ti&. i/-Xfixm%U 1 1 3 J: 0 

timzhtcis-xtfxotfxmmii. */-xafx®%7 
4>\2i izm-Ztiti&^mfxffiR-tyin 2 2x 

[00283 — ffmztifcmsm? 1 1 9«*-* y 

T#x 1 0 7 1 J: 9Jgi*3*u U TtfXslAP 1 0 
6 J: 0 «^«M»»g#^fcigA$*u y Tii 
xrt-yyr 1 0 8CJ; y^W£JSj-tf;3ft*;&. df-v 

VT/fxm&ui io£*)ttimio9<^miZtih. 

IBftmi 0 9tcli. ^fcJ:Vrt®Stctt5S€Sl 
1 7fc«k'3P3M«itcSit=5r*|nlt»ttWEK!ni$nTV^ 

^yr^rxwaipi io.ko«a}$^sfa 

»F1 1 9li. is-x#x 1 0 3fc X *)T1jlzim$ti 

tl^mW^Fl 1 9fct>WC. PffiTfflzmittiXV -y 
Ml lfcSISL^tWO^A^^^JtjBfitS^ 1 2 

otLT^yr^xsmpi i5iOKoaj?^. 
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[00293 iSf»ai^«^S^ AMEJ: Oi£E*Tl& 
ttStfSfcaMcli. ^-x#x£iS#Bw&rcl*ML:5r 

mi 2 3T®m£<*>-x#xmfM,%mimt> 
nt-ox. *mxa. mzwami 2 3 1 1x3 
000 l/ninoisamaLg* t, a -tivy-xt- 

ff>is-xifxgm&>his< u Mzm$mi 2 3x-%& 

10 J*<y-X#X?r}^L*;. JWfcWfctt. t&sfrOtfc&S 

ftSM&JH^aw^ y T#x«ajp 1 1 0 1 m. 

IX'JtM 1 1 tf>?E»£LH;4 0 0mmtl>-5^ * 
&«$»»-vC«L=l OmmtU. (fl&Ogggte. 
R 1 = 2 5mm, R2 = 3 3mmt Lfc. ) -IflKJ: 

y. tt^«^^S*R^rt^>—x^§s^^* 
tf>io#<omTfcLfc. aifc^t^sfit 

&-?#8§£Bfc«k 9 8 T o r r <O«£E!Wfc&'0l£3iX 
[00303 fi&#l 0 0 nmOTtOS^WCtt. ffi 

20 i^£m&mm®tLX7-7V>m)£xmm< 

*H«5ft:isirVCti. ^yr^fx«ajPl 1 0*> 
^rt^r^fcgtt^x y y m 1 1 ixcvmmfcFi 1 

9<0*»fc:^S^il®i^ffl<-r5ii:(cJ:y. i« 

ssmbmm%xm*v rxxmrnn 1 1 o tmrn 

30 X'JyM 1 1 tf)fti28BS£L£, fi!*T1iSi^®SIL= 
4 0 0mm-C*-53tt><OS:. *^HBt*JV^T«L= 1 0 

- : sn>&iz£<0{mLtlS imffltfrt:. HlfciKL 

®ni. 2<o^h»«STim-rsc:tA<-c^fc. 

[00313 ^-X^X103tLTHe?rS!5?t^ 

»^«^ss^hBi^fc9i«-s«E^2 o o vmm 

XWm^ktl. fe^X^coi§r&. 2 00VOT<09JBT 

-x#xtim$imLWrtiittt>%\,\ 04 
©s^ft^^wnrmjiv^. ^a$ttsst»s^ i 1 

9<W^gd P tfc#tt£*-t. 04iOdf^yr^X 

najpnot^m^xy-yM i icomvmLZM 
%£.m.Zitz>zttzx*). $mztimwi®.?i i 9 

<rfam.i&^JX-Y)\^^++JX-Y)V<nmX'%\ 
[ 0 0 3 2 3 *^P!Wia^M18Sv^illg^ft^ 

so ^-x^xsas? i o i . * \ y rfixmxu 1 o 



(6) ^2000-279893 



9 






1 0 


5 „ TfSgR 10 9. i/^XJf X#fc§w5fl 112. ^rir U T 




1 04 








10 5 
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ftSBX y y M 1 1 OS^ffiSiL#5:§^^^^Tl>^ 
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[00 3 3] 31 a:. i/—X7}X 1 0 3<0HeJ3Ar fcL 
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